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TITLE: Effect of carotene on the photochemical properties of 
chlorophyl 
PERIODICAL: Chemie a chemickd technologie, 1961, Vol.18, No.1. p.18. 
abstract Ch 61-248 (Biokhimiya, 1960, Vol.25, No.2, 
pp. 288-295) 
TEXT: Carotene is without effect on the photoreduction and photo. 


sensitization, It inhibits the photochemical reaction of 
chlorophyll, the photoreduction, photooxidation and photosensitization 
in redox processes, The inhibitory function is only effective if 
both chlorophyl and carotene are present in the same phase, 

7 diagrams, 11 literature references, 


[ Abstractor's note: Complete translation,] 
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AUTHOR: Krasnovekiy, A. A. 


TITLE: Reaction of the Reversible Photochemical Reduction of 
Chlorophyll, Its Analogs and Derivatives 


PERIODICAL: Uspekhi khimii, 1960, Vol. 29, No. 6, pp. 736-759 


TEXT; The investigation of the reaction of plant pigments under the 
action of light is one of the ways to recognize the photochemical atage 
of photosynthesis. In 1948 the author (Ref. 1) proved that chlorophyll 
is capable of a reversible photochemical reduction. The properties of 
the ohlorophyll, its analogs and derivatives were investigated at the 
laboratoriya fotobiokhimii ee of Photobiochemiatry) of the 
Institut biokhimii AN 38SR (Institute of Bioohemiatry of the AS USSR); 
thereat the significance of the individual groupings of the pigment 
molecules and the nature of the central metallic atom along with the 
Photochemical properties were studied. The following investigations were 
made: The ohlorophylls a and b of green plants, the bacteriochlorophyll 
of photosynthesizing bacteria, the protochlorophyll of etiolated leaves 
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viridine, porphyrin, metallio complexes of chlorcphyll and its analogs, 
phthalocyanine, carotinoids, and phyoobilins. Fig. 1 shows the absorption 
spectra of chlorophyll and its analogs in photoreduction by ascorbic acid 
in pyridine, and Fig. 2 represents the absorption spectra of photo- 
reduced forms of hematoporphyrine in the main acid media. The structure 
of the pigment and its ability to photoreduction are discussed in Chapter 
II; Chapter III compares the properties of transitional forms produced in 
photoreduction and reduction by means of zino in the dark. The variation 
of fluorescence in photoreduction is dealt with in Chapter IV, and the 
variation of the redox potential Eo in photoreactions is discussed in 
Chapter V. The molecules of the reducing substance reacting with 
chlorophyll and its analogs are described in Chapter VI, whereas the 
influence exerted by the pH of the medium ig dealt with in Chapter VII. 
Further, descriptions are Biven of the formation of free radicals, of 
chemiluminescence in the reversible oxidation of photoreduced products of 
chlorophyll, of the formation of associates prior to the reaction, and of 
the mechanism of photoreduction, The paramagnetic electron resonance 
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spectrum forming on exposure to light of the system pigment - ascorbic 
acid is illustrated in Fig. 3. The chemiluminescence in the oxidation of 
the photoreduced form of chlorophyll is indicated in Fig. 4. The scheme 

of the photoreduction of chlorophyll by ascorbic acid is shown in Fig. 5. 
The most important experimental results confirming the indicated reaction we 
mechanism are listed in a table. Chapter II contains a description of the 
redox reactions sensitized by chlorophyll, and Chapter III describes 
photoreactions of colloidal chlorophyll solutions. The photochemical 
properties of chlorophyll “in chloroplast globules are described in Chapter 
IV; reversible photochemical copversions of chlorophyll in living plant 
leaves in Chapter V; and Chapter VI deals with the reaction of reversible 
photoreduction as well as the possible mechanism of the participation of 
chlorophyll and its analogs in photobiological Processes. Mention is made 
of: V. B. Yevstigneyev, V. A. Gavrilova, N. V. Vostrilova, V. I. Dulova, 
Bo Yao Dain, M. So Ashkinazi, Ko. Ao Timiryazev, V. F. Gachkovskiy, Yu. Ye, 
Yerokhin, G. P. Brin, Ao V. Umrikhina, A. N. Terenin, 0. P. Osipova, 

I. Timofeyeva, and F. F. Litvin. The author also refers to investigations 
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made at the Institut khimicheskoy fiziki AN SSSR (Institute of Chemical 
Physics of the AS USSR), There are 5 figures, 1 table, and 112 references: 
69 Soviet, 35 English, 4 German, 1 Swiss, 1 Indian, 1 Polish, and 14 


Belgian, 
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a eT ay | Soa er 
TITLE: Chesoluminesoondel st Chlorophylls in Photochemical Reactions 


PERIODICAL: Uspekhi fizicheskikh nauk, 1960, Vol. 71, No. 1, ppeo 149-156 


TEXT: The authors investigated the red chemoluminescence in the oxidation 
of a reduced form of chlorophyll and the chemoluminescence in the 
irradiation of chlorophyll solutions in the air, as well as the afterglow 


and the thermoluminescence of chloroplast films, extracts and pure vA 
pigments, and the dependence of these effects on temperature and the \ 
presence of oxygen. A report is made on these investigations and on the ee 


results obtained. Fig. 1 shows the extinction curves of the afterglow in 
green leaves and the chemoluminescence in the oxidation of a photo- 
reduced form of the chlorophyll (in pyridine solution + ascorbic acid), 
The diagram contains two more curves reproducing chemoluminescence with 
different ascorbic acid contents in the solution. A strong dependence of 
the luminescence yield on the ascorbic acid content was found. Chemo- 
luminescence was found to be a consequence of the oxidation of photo- 
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reduced chlorophyll; it could be only observed on pure chlorophyll a, 
Fig. 2 depicts the dependence of chemoluminescence on the oxygen and 
ammonia content in the solution, and Fig. 3 illustrates the kinetics of 
chemoluminescence of the rate in the change of the optical density in 

the oxidation of a photoreduced form of chlorophyll. It was further found 
that the luminescence quantum is emitted from the chlorophyll molecule, 
but that intensities are so low that no spectrun could be taken. Chemo-~ 
luminescence was also observed in such cases where photoreduction of 
pheophytin a occured at ~40°C. The authors further investigated pyridine / 
solutions of mixtures of chlorophyll a and b, pure chlorophyll a and va 
pheophytin a. Fig. 4 shows extinction curves of the chemoluminescence of ~~ 
chlorophyll solutions in pyridine after irradiation in vacuum and in the 
air. Results are then discussed, as were obtained from the investigation 
of chemoluminescence of chlorophyll in films of different material and in 
chloroplasts. Table 1 shows the duration of afterglow and the duration of 
the thermoluminescence of different films that were partly irradiated in 
vacuum and partly in oxygen. Fig. 5 shows extinction curves of afterglows 
and thermoluminescence, In general, thermoluminescence and afterglows 

were only observed in such cases, when there was oxygen present during the 
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excitation irradiation. Nor did there occur any thermoluminescence, when 
chloroplast films had been irradiated at nitrogen temperatures; an inten- Re 
sive afterglow of nonactivated Oxygen occurred in this case, The longer 
afterglow of photosynthesized cells and tissues, chloroplast suspensions ~’ 
and pigment solutions, as well as the thermoluminescence of chloroplasts 

are assumed to have a common nature, viz. they are assumed to be caused 

by the chemoluminescence of photoproducts. A. N. Perenin is mentioned, 

There are 5 figures, 1 table, and 13 references, 5 of which are Sovist. 
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Batre dave eA 
TITLE: Reversible Photoreduction of Bacteriochlorophyll and Its 
Participation in Processes of Phctochemical Electron Trans- 
fer 
PERIODICAL; Doklady Akademii nauk SSSR, 1960, Vol. 135, No. 5, 


pp. 1258-1261 


TEXT: The authors describe the formation of active photoproducts in the 
photoreduction of bacteriochlorophyll (from Rhodopseudomonas palustris) 
and the interaction between these products and electron acceptor molecules 
taking part in the biochemical electron transfer of photosynthesis. Bacte- 
riochlorophyll was submitted to a final chromatographic purification 

(Ref. 4). The photoreactions in pyridine and water were conducted in spe- 
cial Tunberg tubes in which measurements with Beckmann and C$-4 (SF-4) 
spectrophotometers were possible. The electron donor typical of bacterial 
photosynthesis of Na,5 was uged. The solution was evacuated by shaking 


for 30-60 sec and exposed to light near the infrared region. As a result, 
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the absorption maximum of bacteriochlorophyll at 780 mp dropped rapidly, 
while the maximum of the photoreduced form appeared «at 660 my (Fig. 1). 
In the Jurk, this reaction became automaticrlly reverse, and at room tem- 
perature bacteriochlorophyll is almost completely regenerated within a 
few minutes. Regeneration sets in immediately on exposure to air (Fig. 2). 
The authors believe that an extraordinarily active photoreduced form of 
pigmen:. and a photooxidized form of electron donor are formed, probably 

in accordance with the elementary process of X + SH” em °X + ‘SH (X - 


molecule of bacteriochlorophyll). They also studied the potentiel of a 
platinum electrode during exposure to light of the following types of 
pigment in pyridine with an addition of NaS: enlorophyll a, bacterio- 


ch¥rophyll, and bacterioviridine. The potentials of the three pigments 
were .cry similar (Fig. 3): During exposure to light, the potential 
changes by approximately 0.1 v in the negative direction. In the dark, the 
potential returned to its original value within 1 - 2 minutes. The authors 
assume that all three pigments form electron-active photoreduced products 
of the same type. In previous papers (Ref. 7) it was found that photo- 


card 2 pigments do not accumulate in the ternary system (electron donor - 
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chlorophyll - electron acceptor), since they rapidly react with electron- 
acceptor molecules. However, when the reduction of these molecules is 
“gensitized", the photoreduced form of the sensitized pigment starts to 
accumulate. Hence, the authors conclude that the absence of visible photo- 
. chemical changes of a sensitized pigment in the ternary system indicates 

a rapid reaction of the electron-acceptor molecule with the phot oreduced 
form of pigment. Using this comparatively sensitive method the authors 
tested the action of the following co-factors cf photosynthetic phosphory~ 
lation; Menadione, phenazine metasulfate, and riboflavin (flavin mono- 
nucleotide). Hence, they concluded that all of the three last-mentioned 
substances can receive electrons from the photcreduced form of chlorophyll. 
These experiments on similating systems prove that the above co-factors 
take part in the reactions of electron tranafer if they are sensitized by 
a system of pigments (Ref. 9). The authors recommend the explanation of 
such elementary processes with the help of living photosynthesizing 
bacteria in which bacteriochloophyll mainly appears in aggregated and or- 
dered forms (Ref. 10). There are 4 figures and 10 references: 8 Soviet 

and 2 US. 
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AUTHORS; Litvin, F. P., Krasnovyskiy, AsAg, and Rikhireva, G. T. 
TITLE: Luminescence of Differen! Porms of Chisrcphy!l in Plan: 


Leaves 


PERIODICAL: Doklady Akademif nauk SSSR, 1960, Vol. 135, No. 6, 
ppe 1528-1531 


TEXT; The authors report here on their study of the fluorescence spectra 
of plant ieaves (beans, Phaseolus), and on the changes these spectra 
undergo as etiolated leaves turn green and because of the effect of digs 
integrating agents (pyridine). Measurements were made with an earlier de« 
scribed apparatus (Ref. 5). Fluorescence was excited by &@ mercury~quartz 
Jamp in the 380 - 580 my. range and taken by a photomultiplier with a 
recording attachment. Fig. 1 shows the effect of low temperatures 
£-196°C) upon the leaves spectra. This sort of ccoling is said to con- 
siderably increase the quantum ewission of fluorescence of such ehlora. 


phyll forms as have maxima in the ranges 69% ~ 696 and 730 . T40 wp, 
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Fige 2 shows curves of the effect of pyridine (10% aquecus solution) upon 

the spectra of leaves and homogenized mass 9f leaves (0.5 - 31% aqueous q 
pyvidine solution). Moreover, the effect of heating up to 100°C is shown 
here. Both the disintegrating agents and the high tempernture disturb 

the native state of the pigment, In the authors cpinion, the mentioned 
actions lead to a rapid decrease of flusrescence intensity in the long- 

wave range (690 and 730 - 740 mu) as well as to a modification in the 
chlorophyll fine structure. It i3 therefore stated that the characteristics 
of low-temperature fluorescence spectra are bound to the native state of 

the pigment. The investigation was extended to “he formation of varicus 
chlorophyll ferms {a various stages of the chlorophyll formation process 

on the basis of fluorescence spectra of greening etiolated leaves cf the 
sort "Triumf" during the first 24 h. In early s:ages of chlorophyll cone 
centration the fluorescence spectrum at -!96°C very much resembles the 
"ordinary" spectrum of leaves of low shlorophyl. content measured at 

room temperature (Fig. 3). With progress‘ , hlorophyll concentration the 
spectrum changes gradually; longwave maxica of fluorescence appear and 
develop to prevail in the end. A structure which is typical of the icy- 
teapernture spectra of the green leavesappears at the same time. Fig. 4 
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shows the changes in fluorescence intensity (at -196°C) of etiolated leaves 
as they turn verdant. Summing up: plants exhibit several fluorescence 
maxima of chlorophyll: 675, 682, 690-696, and 730 my, which visibly belong 
to different chlorophyll forms. The authors base on the type of dependence 
of the appearance of the fluorescence spectra on temperuture, on the effect 
of disintegrating agents, and the chlorophyll amount, to believe that the 
longwave maxima 683 - 696 and 730 my belong to aggregated chlorophyll 

forms with a special type of molecular packing. There are 4 figures and 

7 references: 4 Soviet and 3 US. X 
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Fluorescence spectra of photoreduced forms of chiorepaylt, its 
deriyatives- and analogues. Biofizika 6 no.4:392-402 


(MIRA 14:7) 
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Chlorophyll synthesis and carbon dioxide fixation in etiolated barley 
seedlings during exposure to Light. Fiziol. rast. 8 no.1:3-12 '61. 
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1, -A.N, Bakh Institute of Biochemistry, U.S.S.R. Academy of Sciences, 
Moscow. 
(Chlorophyll) (Photosynthesis) 
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Fractionation of different pigment forms in the homogenates of 
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(Mechanism of photosynthesis; symposium VI]Mekhanizm foto- 
sinteza; simpozium VI. Predsedateli: Kh.Tamia (IAponiia), 
A.A.Krasnovskii (SSSR). Moskva, Izd-vo Akad, nak SSSR, 
1962. 386 p. (Its: Trudy) (MIRA 16:1) 
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Fluorescence of aggregated forms of bacteriochlorophyll, bacterio- 
viridin, and chlorophyll in connection with the state of 

pigments in photosynthesizing organisms. Dokl. AN SSSR 

143 n0022456-459 Mr 162, (MIRA 15:3) 
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RUBIN, AeBe; MINCHENKOVA, LeYe.; KRASNOVSKIY, A.Ae; TUMERMAN, L.A. 


Studying the average duration of the fluorescence of proto- 
chlorophyll during the greening of etiolated leuves, Biofizika 
7 no,53571-577 + '62, (MIRA 17:8) 


1. Institut radiatsionnoy i fiziko~khimichaskoy biologii, 
Moskva, Biologo~pochvennyy fakul'tat Moskovskogo gosudarst~ 
vennogo wiiversiteta imeni Lomonosova i Institut biokhimii 
imeni A,N, Bakha AN SSSR, Moskva, 
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TITLE: Comparative study of the formation of pheophytins from 
chlorophyll and its analogs in the dark and on exposure to 
light : 


PERTODICAL: Akademiya nauk SSSR. Doklady, v. 148, no. 4, 1963,. 935-938 


VEXT:; Chlorophyll a and by, protochlorophyl1, bacteriochlorophyll and 
bacterioviridin were converted to pheophytina by treating their ‘ethereal 
solutions with aqueous solutions of HCl or oxalic acid. The reaotion was 
studied spectrometrically in acetone ang pyridine, both containing 10% 
anter. The effect of light (104 erg/cm*+sec) was inveatigated in vacuo to: 
prevent secondary photooxidation. At 22°C and with 1079 mole/1 pigment — 


and 2#107° mole/1 oxalic acid, the time (in min) needed for. the half- 
conversion of the Mg complex in the dark was: ae 
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‘ Comparative study of the formation ... B144/B186 
acetone syrtdine. a 
‘(both containing 10% pele 
bacterioviridin 0.5 25 
chlorophyll a 4 ‘240 
protochlorophyll 25 > 400 
bacteriochlorophy1ll 25 > 400. 
chlorophyll b 105 


In ucetone the reaction rates differ widely. 


400 J 
They prove to be iidependent. “ee 


of the degree of reduction of the "half-isolated" double bonds. in the 


initial pigment. 


The rapid pheophytinization of bacterioviridin may be . 


due to the absence of the oyclopentanone ring, ‘The effeot. of light -was 


qtudied in aqueous acetone solution in the presence of 2+ To” 
While no effect at all was 


oxalic acid at room temperature and at -20°C. 


= 20107 mole/d 


observed in acetone, pheophytinization of baoterioviridin was rapid in 


pyridine, but not accelerated’ more than in the dark. 


Photopheotynization, , 


of chlorophyll a and b and protochlorophyll was completed in. pyridine -- 


containing 2:10 


containing 10% water and 1% HCl within 40-50 min. 
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Comparative study of the formation ... B144/B186 


labile photoreduction products form with pyridine or oxalic acid owing to 
their electron-Jonor properties. To verify the expected inhibition by 
electron-aeceptors or polyenes, teats were male with addition of methyl 
red, carotene and naphthacene. These compounds inhibited the photoreaotion 


in concentrations of 107% = 107? mole/l independently of the acid used 

but did not affect pheophytinization in the dark. Owing to the vacant 
electron pairs at the N of the pyrrole rings the hydrogen ions are bound 
before Ng is driven outs; but it is still unclear whether the incorporation 
of the protons proceeds in one or more stages. Photopheophytinization 


which has been observed only in the absence of stable photoreduction f 

_— - products is inhibited by the same substances ag photoreduetion and is is 
probably the cause of reversible photoreduction. There are 2 figures and < 
1 table. 


ASSOCIATION: Institut biokhimii im. A.N. Bakha Akademii nauk SSSR 
(Institute of Biochemistry imeni A.N. Bakh of the Academy of 
Sciences USSR) 


SUBMITTED : October 15, 1962 
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YEROKHIN, Yu.Ye.3; KRASNOVSKIY, A.A. 


‘t Studies on the state and conversion of pigments in purpls and 
green photosynthetizing bacteria. Biofizika 8 no.4:446-456 '63. 
(MIRA 17:10) 


1. Institut biokhimii imend Bakha AN SSSR, Moskva. 
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KARAPETYAN, N.V.; LITVIN, F.F.3; KRASNOVSKIY, A.A, 


Luminescence variations in studying the differential spectra of 
photosynthesizing organisms. Dokl, AN SSSR 149 no.6:1428-1431 
Ap. '63. (MIRA 16:7) 


1. Institut biokhimii im. A,N.Bakha AN SSSR i Moskovskiy 
gosudarstvennyy universitet im. M.V.Lomonosova. 2, Chlen-korrspondent 
AN SSSR (for Krasnovskiy). 

(Photosynthesis) (Luminescence) (Spectrum analysis) 
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KRASNOVSKIY, A.A.3 BRIN, G.P.; DROZDOVA, N.N. 
3 J 


Oxidation-reduction conversions of benzyl nicotinamide and pyridine 
nucleotides photosensitized by chlorophyll. Dokl. AN SSSR 150 
no,521157-1160 Je '63. (MIRA 16:8) 


1, Institut biokhimii im. A.N.Bakha AN SSSR. 2. Chlen-korrespondent 
AN SSSR (for Krasnovskiy). 
(Nicotinamide) (Codehydrogenases) (Chlorophy11) 
(Oxidation-reduction reaction) 


APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000826210( 


OR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000826210 


"APPROVED F 


i : L1261;3~63: a a os) SEO te wee aa - ie Syne ee Sesto hes sated TAT 2 bi eer . mes eet ; ioe aft 
ee AO, ee $/0020/63/150/006/1376/1361 > 
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TITLE: Revarsible photochemical interection of chlorophyll, becteriochloraphyll, 
and bacterfoviridine with quinone and oxygen in an alcohol-glycerine medit i 


~ 7 SURGE: “AN SSSR, Doklady, v. 150, no. 6, 1963, 1378-1381 : Le 

‘ U s ; : F , : oa ‘ : ; ‘ ‘ Pees 
TOPIC TAGS: chlorophyll, bacterfochlorophyll, bacterfoviridine, quinone, oxygen, 
aicohol-glycerine medium, reversible Photo-oxidation, pigment regeneration : i 


| ABSTRACT: Continuing their studies on reversible Phote-oxidatson in solutions, Gis 
: the authors determined the changes in optical density (D) in the ttredi absorption’ 
maximum of pigments subjected to alternating periods of light and darkness. The 
medium selected, a 1:2 mixture of alcohol and glycerine, Promotes photo-oxidation, | 
In experiments on the photochemical behavior of chlorophyll a, bactericchlorophyll, 
‘and bacterioviridine in the Presence of atmospharic oxygen, at +20C. and -7CC, van 
optical density was measured 15-20 sec after {llumination and in the dark. No 
significant reversibility effects were observed unless ascorbic acid was added. 
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At +20C, chlorophyll a ‘shawed much legs fading than bacterfochlorophyl! and 
bacterfovirédine, even though the intensity and duration of 1llumination were on 
much less in the experiments with the latter pigments. Lowering the Cemperature 
to -70C did not enhance the extinction of chlorophyll fluorescence by the dissolved 
oxygen. In experiments on the reversible fading oftthese Pigments in the Presence . 9 
of quinone (sama medium and tenperatures), illumination at +20¢ did not effect  . 
the pipments! absorptian maxime, but at -70C, reversible effects were noted, with: 


oi _ almost complete ‘pigment regeneration after Standing in the dark. No tnteraction : a 


between the Pigments and quinone occurred in the dark, and the optical density a 
changed only after exposure to light. For all 3 Pigments, the decrease in optical  # 


and light. The observed effects ara tentatively ascribed to reversible oxidation 
of chlorophyll and its analogs by p-quinone. Orig. art. has: 3 figures, 
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KRASNOVSKIY, A.A.; YEROKHIN, Yu.Ye.; GULYAYEV, B.A. 


Effect of temperature on the luminescence of bacterioviridin and its 
state in photosynthetizing bacteria, Dokl. AN SSSR 15? nve.521231- 
1234 0 '63, (MIRA 16:12) 


1. Institut biokhimii im, A.N.Bakha AN SSSR 4 Moskovskiy 


gosudarstvennyy universitet im. M.V.Lomonosova. 2. Chlen- 
korrespondent AN SSSR (for Krasnovskiy). 
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KRASNOVSKIY, A.A.$ BRIN, GP. 
Participation of reduced pyridine nucleotides in photo~ 
chemical oxidation-reduction reactions, Dokl. AN SSSR 153 
no.12212-215 N '63, (MIRA 17:1) 


1, Institut biokhimii im, A.N. Bakha AN SSSR, 2, Chlen- 
korrespondent AN SSSR (for Krasnovskiy), 
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KRASNOVSKIY, A.A; DROZDOVA, N.N. 


Study of the photochemical reactions of chlorophyll and 
photosensitization in viscous media, Dokl, AN SSSR 153 
no.3t721-724 N '63, (MIRA 1711) 


1. Institut biokhimii im, A.N. Bakha AN SSSR. 2. Chlen- 
korrespondent AN SSSR (for Krasnovskiy). 
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RIKHIREVA, G.T.; KHASNOVSKIY, A.A.; KAYUSHIN, L.v. 


Biophysics: Helation between the state of chlorophyll and 
electron paramagnetic resonance spectra in plant leaves, 
Dokl, AN SSSK 156 no,6:1451-1454 Je '64, (MIRA 17:8) 


1, Institut biologicheskoy fiziki AN SSSR i Institu’, biokhimii 
imeni A.N. Bakha AN SSSR. 2, Chlen-korrespondent All SSS (for 
Krasnovskiy). 
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KRASNOVSKITY, A. A. 


"Principles of light energy conversion in photosynthesis." 


report submitted for 10th Intl Botanical Cong, Edinburgh, Scotland, 3-12 Aug 64. 


APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000826210( 


pERRONEY FOR RELEASE: eeoneey: eect 31, 2000 wail Eeree- GoStonuesaos se 


a Seating 


KRASNOVSKIY, As A. 


"Photochemistry and spectroscopy of chlorophyll, bacterlochlorophyll and 
pacterioviridin in model systems and phidtosyntreeiatng organisms." 


report presented at the 4th Intl Photobiology Cong, Oxford, UK, 26-30 Jul 64. 


Inst Biochemistry im A.N. Bakh, AS USSR, Moscow. 
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ACCESSION NR: AP4042475 $/0217/64/009/004/0423/0427 


AUTHOR: Umrikhina, A. Ve3 Golubev, I. Ne; Kayushin, Le Pe; 
Krasnovskiy, As. A. 

TITLE: A study of the paramagnetic properties of chlorophyll and 
its analogs 


‘ soURCE: Biofizika, ve 9, now 4, 1964, 423-427 


TOPIC TACS: tetrapyrrol pigment, chlorophyll, ethyl chlorophyllide, 
' pheophytin, phthalocyanin, magnesium phthalocyanin, EPR signal, 

paramagnetic property, light effect, chlorophyll aggregation, EPR | 

signal temperature dependence, protoporphyrin, hematoporphyrin 


ABSTRACT: The article describes a study of the EPR signals of chloro- 
phyll and some of its structurally different analogs, namely, 
pheophytin, ethyl chlorophyllide, hemato~ and protoporphyrin, and 
phthalocyanin and Mg-phthalocyanin. The pigments were examined 

in the form of solid crystalline samples in glass ampuls, either 
evacuated or in the presence of ait. All the pigments gave a similar 
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EPR signal in the dark; the signal was a singlet with a go-factor 

‘ close to that of a free electron; different pigments displayed small 
variations in signal width. This observation led to the conclusion 
that the presence of the unpaired electrons producing the signal is 
the result of the system of conjugated double bonds of the porphyrin 
ring, and not the presence or absence of such structural elements as 
a phytol group, 4 cyclopentanone ring, or side radicals. In addition, 
the effect of light on the EPR signal was studied for all the pigments 
and the effect of temperature and oxygen for chlorophyll a + b only. 
It was found that all solid pigments produced an increased signal in 
vacuum which attained its maximum in about 5—10 min. In air the 
signal (for chlorophyll a + b) increased more than in vacuum, 
Experiments with films and solutions of chlorophyll a + b indicated 
that the degree of the pigment aggregation has a significant effect 

on the signal. The effect of light on phthalocyanin and Hg-phthalo- 
cyanin was somewhat different, resulting in. an initial increase, 
then a subsequent decrease of the signal. The temperature dependence 
of the chlorophyll a + b signal has a maximum at approximately 40C. 
The nature of tha photoinduced signal was not investigated more 
closely; it is believed that this signal ie cause; by unpaired 
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electrons which arise as a result of an interaction of the excited 
molecules of chlorophyll with oxygen molecules. It is concluded- ; 
that the unpaired electrons are dislocated in the coniupgated double-~ | 
bond system or in "active centers" and defects of the crystal lattice 
of the pigments. Tha study is considered qualitative, and an evalu- 
_ ation of the quantum yield of the formation of unpaired electrons is 
suggested. Orig. art. has: 6 figures. 
' 
ASSOCIATION: Institut biologicheskoy filziki AN SSSR, Moscow (Biophysics . 
Institute, AN SSSR); Institut biokhinii im. A. N. Bakha, an SSSR, Moscow 
(Biochemistry Institute, AN SSSR) 
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‘found between 680 and 825 my, the first value corresponding to 
-films saturated with solvent, the last to compact films. Short- i 
wave intensity yielded in the same order to long-wave intensity. | 
iComparison with maxima obtained earlier under these conditions from | 
‘chlorophyll in photosynthesizing organisms showed close.y approximat-| 
‘ing values. These maxima may correspond to various aggregate | 
ichlorophyll forms. The possible composition of these forms is } 
{discussed (702-705 mu may correspond to the 
‘Orig. art. has: 3 Figures and 1 Table. 
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; ABSTRACT? This study was prompted py the A. 1. Oparin's concept of 
Bie the formation of primary organic substances on Earth fros simple in~ |; 
ee organic compounds (abiogenic synthesis) under che influence of UV \ 
solar radiation, Lonizing radiation, oF glow dischargee The study 
consisted in tracing: the fluorescence of porphine formed frou pyrrol i 
and formaldehyde in sealed glass or quartz ampuls. For evacuated 
ampuls, 8—LOrhr heating in @ steam bath was required to obtain che 
distinct rad fluorescence of porphine, while in the presence of air 
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oxygen a considerable amount ,of porphine was formed within an hour. 

The presence of water or somg oxides, such as oxides of silicon, 
aluminum, titanium, zinc etc., seemed to promote the formation of 
porphine in the above described reaction. UV radiation was found to 
be inactive, . The purified pprphine formed photosensitized the electron 


final electron acceptor, whigh was methyl red in the experiments des~ 
cribed. The results, confirm the possibility of the ablogenie synthesis 
of porphine, which could function as a photosensitizer tn Photochemical 
electron~transfer tence ite which ferrous salts are electron donors, 

8 probably occurred very widely in che H 
primordial ocean, Gratitude is expressed to Academician A. I, Opartn ! 
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iin the upper part of which chlorophyll (or hematoporphyrin) was 
‘veduced in the dark in pyridine solution with sinc amalgan. The 

i reduction was carried out either in the presence of a small amount 

,of glactal acetic acid or without it. The reduced pigment was Crans@-. 
‘ferred into the lower part of the tube for epectroscopic study or 

-for chemical tests for the presence of free radicals, The spectral 

. investigation indicated that chlorophyll is reduced to a compound 
with an absorption peak of 520 m, either with or without glacial 
.acetic acid. Hematoporphyrin without the acid was reduced to a form 
‘with an absorption peak of 460 m, and with the acid, to a form with. 
‘a 670~680-m peak. The reduced forms (re very unstable. The reduced ' 
‘ chlorophyll form reverts to the initial form within 5-6 min in vacuun; 
(conversion takes place instantaneously on the admission of air into. 
‘the tube, The hematoporphyrin product is somewhat stabler, but the 
‘same conversions also take place. The differance betwee. two reduced 
: forms of the pirments — the photoreduced (e.g-, with ascorbic acid) 
‘aad zinc amalgamereduced in the dark — is pointed out. The photore-. 
‘auead £erm of chlorophyl) shews fo BPR signal, does not initiate po~ 
-lymericat&on, and is stable, although its spectrum te similar to that 
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of the unstable and vary reactive zinc amalgam-reduced fora. Ie fs i 
assumed that the photoreduced form is not a free radical, but a product 
with saturated valences. The presence of free radicals {n the sinc 
amalgam=reduced form was verified by the initiation of the polymer- 
Lzation of methyl methacrylate in the same Tunberg tubes. No polymer= 
{zation took place in the control tests without pipment. The admis-~ 
‘sion of air to the reduced pigment either inhibited the polymerization 
entirely (as in the case of chlorophyll without acetic acid) or con- ; 
siderably reduced it, On the basis of the above data, the formation 
of ton-radicals of the pigments by electron transfer from zine is ' 
‘assumed. The spectral similarity of the photoreduced and zinc amalgan- 
reduced (in the dark) forms should be taken into account in spectrom i 
scopic studies. Orig. art. has: three figures and 1 table. ‘ 
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ABSTRACT: The present study was undertaken to establish whether 
varLations in the aggregation state of chlurophyll are reflected 
‘in the EPR spectra and to ‘contribute to the knowledge of the 7 
- participation of various components of the plant pigment system 
.4n photosynthesis, Two types of experiments were performed: 1) the 
| EPR spectra of greening etiolated leaves were atudied, and 2). the 
samc spectra in leaves whose chlorophyll had been changed (a.g., by 
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peeaciae or swelling in a solvent such as pyridine) were investigated. | 


\The EPR and Luminescence spectra obtained were also compared, - The 
experimental data indicate that a close relationship exists between 
the state of chlorophyll, the type of corresponding EPR signal, and 
the kinetics of the change in this signal, both under illumination 
and itn the dark. Comparison of che EPR.and luminescence spectra 
indicates that the so-called "shortwave" form of chlorophyll is 
; predominant in the etiolated greening leaves, while.the "Longwave" 
| form accumulates in the green leaves, producing a type of kinetics 
‘of the signal change which is characteristic. of the green plant. The 
l study was .conducted at the Institute of Biophysics and the Institute 

| of Blochemistry im. A. N. Bakh, Academy of Sciences SSSR. Orig. 

,art. has: 3 figures. 
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: 'qhow that, on. a basia of: ‘the: -pheophytiniation seaptton rates: found: et 
for chlorophyll .and-its analogs, the pigments can be arranged: in the irs 
following decreasing order: bacterloviridine, chlorophyll Bigs fee eigpescnt 
protechlorophyll and bacteriochlorephyll, and chlorophyll b. The am 

. reaction rate is not. related to. reduction of the “semi-isolated" dou-. 
ble bonda_ of the. 2 leoule; jue. is significantly affected. by: 


Wecteritrinidines: “whose: mole 
id. the carbomethoxy group. in the 
the ‘Stabilizing effect of this 


1: aa “phe ni a 
the osolageutere Stag ie modified 
Cio position is absent, attes 
rad rie 


} them shows that the ‘presence or a 
absence of phytol does not significantly affect the strength of the | 
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TITLE: Changes in fluorescence during the measurement of differential spectra of 

green photosynthesizing bacteria % 

SOURCE: Biofizika, v. 10, no. 2, 965, 242~215 

TOPIC TAGS: bacteria, photosynthesis, photomultiplier, bacteriology 


ABSTRACT: rn the determination of differential spectra in the 680-760 milli- j 
jadoron range of the green photesynthesizing bacteria Chlorossudenonas ethylicua, . 
which contain baotericviridin, apparent maxima of tronentasion of light through ; * 
‘bacterial suspensions wera obaerved at 700, 725, and 750 millinicrona. The + 

effect of increased transmiseion was not observed when sonechromatic light with ; 

ithese wavelengths waa passed through the suspension, while filters transi tting 

‘only this light wore placed betwaen the Buspension and the photomultiplier. .. 

This indicated that the effeot was not due to discoloration and increased trens~ 

mission of bacterioviridin at the three maxina, ‘Apparently changes in the > | 

fluorescence of baoterioviridin under the effect of the light used in the detare: ’ - 
nination of the spectrum had taken Place. Detormination, on bacterial cuspena~ 
Aons of tha apeotrum, of excitation of /fluoreacence of baoterioviridia using «: 
‘monochronatio light indicated the prasence Cf maxina at 690, 700 end 745 millie | 


ORG: 


microns. The bacteria cultures were given by Ye. N. Kondrat'yeva (Department of > § 
Microbiology MBU). Orig. art. has: 2 figures. [JPRS] wg rea. 
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ACC NR: AP6021609 SOURCE CODE: UR/0020/66/168/005/1100/1103 


rT A 
AUTHOR: Krasnovskiy, A. A. (Corresponding member AN 33SR); Brin, G. P. B ve F 
SLA § LS 


ORG: Institute of Biochemistry im. A. N. Bakh, Academy of Sciences, SSSR (Institut:.- 
biokhimii Akademii nauk SSSR) 


TITLE: Photochemical liberation of oxygen in aqueous solutions of ferric iron; sensiti 
zation with tungsten, titanium and zinc oxides 


SOURCE: AN SSSR, Doklady, v. 168, no. 5, 1966, 1100-1103 


TOPIC TAGS: photochemistry, oxygen, zinc oxide, titanium dioxide, tungsten compound, 
QUANTUM “YELO, AGUVEOL3 DoLuTran v\ . 
ABSTRACT: The quantum yields of liberation of oxygen in the photochemical oxidation o 
water (containing potassium ferricyanide or ferric ammonium alum) and the stoichiomet 
of the reactions taking place were studied in the presence of the photocatalysts ZnO, 
‘|T4.02, and N03. The sensitized liberation of oxygen was measured in glass vessels, 1.0, 
under conditions where the direct photochemical liberation of oxygen is practically ab- 
sent. The 365 mu line of mercury was used as the exciting light in experiments with - 
ZnO and Ti0;; the 365, 404, and 436 mp linus were used for W03, The quantum yield of . 
the reactions was found to be of the order of 1072; in nitrogen, the quantum yield is - 
higher than in air. The highest yield of liberation of oxygen was obtained in the sys; 
tem containing W03 and ferric ammonium alum. Although the efficiency of the sensitized — 
reactions is low, it is mich higher than that of diroct photoreactions (without photo- 


APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000826210( 


JRRPROVED FOR cee Beniey: July 31, 2000 CIA-RDP86-00513R000826210 


SURI octins Das Berea sas 


L 442180-66 pee ane ey 


earl Cree + 
ACG NR AP6021609 sels. Possit 


f the overall By eaction ! 


ble mechanisms ° 


2 figures and 4 table. ; 


Orig. art. has! 
007 


20De065/ ORIG REFS 007/ OTH REF: 


are discussed. 


SUB CODS: 07/ SUBM DATE: 


APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000826210( 


. "APPROVED FOR RELEASE: Monday, July 31, 2000 


aa ‘ 
: ss 7 7 SE EA rH BAe BEE! 
. : cas 


CIA-RDP86-00513R000826210 


| Acc NR: AP7002393 | ~~ souRcE CODE: uR/0020/66/171/005/1201/120, 
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. (Corresponding member AN SSSR) 


‘ORG: Institute of Biochemistry im. A. N. Bakh, Academy of Sciences 
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DITLE: Effect of hoat inactivation on differential absorption spectra 


‘of purple photosynthesizing bacteria 
SOURCE: AN SSSR, Doklady, v. 171, no. 5, 1966, 1201-120) 


TOPIC TAGS: bacteria, chlorophyll, temperature depsndence, absorption 
spectrum, fluorescence spectrum 


i ABSTRACT: In experiments on Rhodopseudomonas sp. and Chromatium purple 

, bacteria, the effect of heat inactivation on bpacteriochlorophyll was 
determined by differential absorption spectra, photosynthesis rate» 
(acetate-C14 uptake) and:absorption and fluorescence spectra. Bacterial 
suspensions in a culturo medium were heated to temperatures of 0 to 
90c and then were subjected to freezing (-196C) and thawing. Differon- 
tial spectra were measured following a five sec "light period" and a one min 
“dark period." Absorption spectra were measured with an SF-10 
spectrophotometer and fluorescence spectra were measured with a 
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eat aoruuanmese assembled by Yu. Ye. Yerokhnin in the laboratory. 
Findings indicate that photosynthetic activity is not affected by 
heating at 50C, but drops sharply at 55C and is completely depressed at 
60c, At 60C the absorption and fluorescence spectra are not affected, 
out at 70C a change in the bacteriochlorophyll takes place as expressed 
by reduced absorption at 890 mr and increased fluorescence at 910 mr. 
Heating to 60c and higher produces’ significant absorption and fluores- 
lcence spectra changes. The differential spectra (soe Fig. 1) show that 
he dependence of absorption changes at 790, 810, 850 and 890 mr is 
complex, A possible oxplanation is offered for the high sensitivity of 
photosynthosis to heat. Heat inactivates some of the photosynthetic 
enzyme reactions and this leads to an accumulation of photochemically 
changed pigment molecules due to blocking of electren transfer chains, 
hich in turn leads to a gradual breakdown of the pigment-protein 
lcomplex and photoreactivity. The authors express their thanks to 
6. N. Kondrat'yeva for supplying the bacterial cultures, Orig. art. 
as: figures. 
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Zakalka napil'nikov tokami vysokoy chastoty SID. 35905 1 
na Miasskom napilochnom zavode 


With the indication of production data and quality of 
the output. Advantages of tempering by nigh frequency 
current are discussed and compared with the results 
obtained in gas furnaces of the conventional type. 
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